Peroxidatic degradation and ether link cleavage of thyroxine in a particulate fraction of human thyroid.
The present study was undertaken to investigate degradation of thyroxine (T4) mediated by thyroid peroxidase in man. A particulate fraction (1,000-100,000 x g) of normal human thyroid tissue was prepared and used as crude enzyme. 125I-T4 and unlabeled T4 were incubated with the particulate fraction in buffer containing glucose and glucose oxidase for generation of H2O2. After incubation, iodoamino acids were extracted with ethanol and the products of T4 degradation were analyzed by thin layer chromatography. In this system, T4 was degraded in time-, temperature- and pH-dependent manners, but not in the absence of the H2O2-generating system. The rate of degradation was related to concentration of the particulate fraction. The reaction was inhibited by methimazole, propylthiouracil and catalase. When [3',5'-125I] T4 was used as a tracer, major labeled products of T4 degradation were inorganic iodide and ethanol-unextracted fraction and no detectable labeled 3,5,3'-triiodothyronine (T3) or 3,3',5'-triiodothyronine (rT3) was generated. From a kinetic study by adding various doses of unlabeled T4, the apparent Km value for T4 was 30 microM and the Vmax value was 230 pmol/mg protein/min. When [3,5-125I] T4 was incubated with enzyme preparation, one third of degraded T4 was recovered as diiodotyrosine (DIT) and half of 125I-DIT was degraded in parallel incubation. No formation of radiolabeled DIT was observed in incubation with Na- 125I done in tandem. These findings suggest that thyroid hormones can be metabolized by peroxidase in human thyroid by pathways that include cleavage of ether linkage.